The influence of endogenous acyl-acyl carrier protein concentrations on fatty acid compositions of chloroplast glycerolipids.
The concentrations of long-chain acyl-acyl carrier proteins (acyl-ACP) occurring during fatty acid synthesis from [1-14C]acetate within chloroplasts isolated from spinach, pea, and amaranthus leaves were manipulated by making minor changes to a basal incubation medium containing sn-glycerol 3-phosphate (G3P). Pools of oleoyl-, stearoyl-, and palmitoyl-ACP were compared with those of the corresponding 1-acyl glycerol 3-phosphates to determine how endogenous acyl-ACP concentrations affected the fatty acid compositions of chloroplast glycerolipids. The 1-acyl G3P synthesized by isolated chloroplasts contained more palmitate than would be expected for the precursor of thylakoid phosphatidylglycerol in the different plant species. However, treatments which increased ratios of oleoyl- to palmitoyl-ACP by about 50% increased synthesis of sn-1-oleoyl G3P to the extent anticipated from known fatty acid compositions of the different phosphatidylglycerols. Since stearate constituted 70-73% of the acyl-ACP and 48-51% of the 1-acyl-G3P pool of spinach and pea chloroplasts incubated in the presence of cyanide, it is transferred to G3P much more efficiently in situ than would be predicted from competition studies using mixtures of acyl donors and purified acyltransferases. Increasing concentrations of G3P in incubation media from 0.1 to 2 mM had relatively little effect on the amounts and proportions of acyl-ACPs but forced the synthesis of palmitoyl-G3P and, ultimately, disaturated glycerolipid. It is concluded that the chloroplast G3P acyltransferases are primarily responsible for determining the fatty acid compositions of procaryotic glycerolipids in plants, but that acyl-ACP concentrations may play a more important role than would be anticipated from the kinetics of the purified enzyme. However, those kinetics may be quite complex; allosteric effectors may influence the affinities of the enzyme for oleoyl-ACP and for G3P.